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o]^ (anneal ^*Hr ^Tfl ^ #7] ^Sj-^l #7l #7l # 
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^>5.^1di^>^l 7fl°lH^I^- ^^^V*] {Method of forming gate electrode in semiconductor 
device} 

10: tiVE*fl 7l^r 12: ^Vs)-^ 
14: *1U 16: *fl2 l-e^e)^ 

18: -B-^^l^f 20: *fl3 l-^e]^ 
22a: ^ a}c>1 = uv 

^£ ShE-^*}*] TflojE^^- ^^aj-^ofl $ o. S) c ^ #^}7fl*r Sh£*fli 
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-^r^ ^el^l^S^ TflolB^^ ^S. 7>l~g-*Vt}. o]^ ^ s.^oijE.^.o] tIMh^I 

*H ^E]^ (vertical)?}- HS^Cprof i le)-§- tIMh^ 3ifl^i^- ^^t)-. 

<10> ^ H^Sr^^- tHHl^fl HS-Sp^ TIME 

<n> *M^>7l ^ ^ TflolH^i^ ^El^tb HS^^t 

<12> ^#?> ^-^-a- ^^}7] A>#*- ti>£^ 7^ ^-^Lofl ^ ^ 
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#71 ^H^M-^^ f^5]#^4 ^-a^>£^ <H ^(anneal )^^- ^ 

*r^r #31 31 ^7} #7] ^^A}o]B.^ ^7) #E^Bl^f3 -frA^ Al Z^-g- 

^^A>ol = pj-o.^ ^^*>7l Jfl«H RTPCRapid thermal process)^ ^ 
(furnace)^ ^ ^ *fM"# ?H w}^^-:n., #7] RTPCRapid thermal 

process)^^^"^^ 900- 1000 TC^ ^£ 10- 30sec *l*h N 2 Sfe NH 3 7>^ ^7HH 

^1^§>JL, ^7) furnace) o^^^r 850- 1000 M -8r£, 5- 30min N 2 NH 3 

<14> ^7} ^^5^A>ol =nV^ E^^^^Aj-olcnVo.^ *g ^ ^ ^ o] ti^^^-Jl, #7) ^ Z| 

Cl 2 7>^2f 0 2 7>^7> ^€ 7>i7|- -fKE^ «Sr^> ^r^KS^r *}o^ ^ 

<15> o^}, ^JjL JE^* M. m-^o^ ^A]^l- A^^t}. H&l^, 

7H Cf^ ^ a J «^7} 0>EfloflA^ ^wj-fe- ^ 

*1 7>^1 7HM1 ^ ^^Tfl ^i5}7} ^ *fl^£)<H*lfe 

5J°14. s^Hs] ^ ^] ^ ^.cf tgs^v ^-s^>7l s^sH^ 

7 >M, JE^oMH ^-^tr -¥-^5. Aife ^^tr ^-it ^ul*Vcf. SEtr 4 

^ HLfe #£^1 7l^-«l '^-•ofl ^cf SE^r ^ ^ji 71^ 5^ ^-fofl, ^7) ^ ^ 
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^ A o V 7) 4^ e]- 5E^r 7l^ofl 33 ^#*H ^ $Ua, S&fe -3. Afoji ^ 33} 

EM 7fl7fl£l^^ ^S. &4. 
<16> £ H^l £ 4b ^ ^*$°\} 4€- ^ ^H1°J #51*11 d^V^l TflolB^^- ^^ y o V ^^r ^ 

<17> 51 M: ^Sl^M^l #-£^71^(10) #Jf -t>s|-^-(12), #3.^ 

?lMH*l^-g- ^11 3^(14) ,1-5.^ ^olH^^-g- ^12 #sl^e)^-^-(16), -fr 31*11 3" 

(18), TlHH^-g- 7fl3 €3 ^€-3(20), ^e^M^^a) ^ s|£4i3 

(24)1- ^W4. ^"71 Ei^VsKK 12)£- 750- 800°C^1 £r;£^3WH ^^>5|"I- 

^, ^ 900- 910°C^ N 2 4 7l^l^^7l o\] *| 2 0~ 30^ l^el^M ^ 

^« ^ $14. ^-71 7lH;e*iq-§- *l]l €sl^5]^^-(14)^r SiH 4 SEb SiH 6 4 ^ Si 

7>>z4 PH 3 7}^^r °l-§-tr 7^o}-5|-«j-7]^-^3}-(p ressure chemical vapor deposition: o)*} 
'LP- CVD'°14 W) 1 ^ -f-sfl ^ 500- 550°C4 -8r£ ^ ^= 0.1- 3torr4 ^ofl^ 7 o~ i 50 
A^£a] ^V\]3_ ^7} ^S.^ TllolH^i^-8- ^12 #Bl^^Kl6)£r #7] m #3 

^^€•^•(14)^ 600- 1400A ^£4 ^ &4. #7l -f{- 

#*U4(18)£r 0N0 ^, ^fll #3^, ^5r4 ^ ^2 ^nVol O.5L ^ §^ ^ 

^Kr ?M 4^^)^>4. °1 ^4 ^11 #2}-4 ^ 7)12 ^SKK8- 4 600- 700 °C 4 £rJE^7Hl 
A i ^^-i: ^ s 34b ^4^. S^sH 4 1~ 3 torr4*r4 <y-^ ^ 4 810- 850 °C 4 £%£°1H 
LP- CVD^-^S. 35- 60 A ^£4 ^}S, ^^^[JL, SiH 2 Cl 2 (DichloroSi lane; DCS)» i^S. tr 
HT0(high temperature oxide) ^ £b N 2 07>^1- iiS. tr HT04 ir ^>4S ^ 9X 

4. #71 ^S}-^ #-§-71^1^ nh 3 4 S iH 2 Cl 2 7>i# o]^>o^ 4 3torr°l£ r Sl #3 W 4 
650- 800°C^-£.^l^i LP- CVD^°.5. 50- 65A^£2] ^^tr4. -fr3i*114 
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(18)^1 QsLJf-O]}^ -B-^^^(18)21 ^X\7}jl, ZJ- n^S- ^ ^Tfll- 

^ 750- 800°C^ ^rH^SHH ^iaV5}-w 0 V^ ^^o^^ (steam anneal )^-§- *»*8^i=h 

^1 150~300A^£^ ^>2|-^ ^^^>£^- ^^W. #7] ses- 

^l°lB^i^-§- *I13 #a]^^^^(20)^ SiH 4 SE^r SiH 6 ^ ^ Si 4ii 7>i^ PH 3 7>^1- oj-g. 
tb LP- CVD^ -g-*fl 500- 550°C^ ^ 0.1~ 3torr ^ ^STi^H 70- 150A^*im 

^elA>oicpV(22)^ ^-Bfls] ^^aVo1cb 1 vo.^ ) SiH4 

(monosilane : MS) iE^ SiH 2 Cl 2 (DichloroSi lane: DCS)^ W 6 $\ ^-jHI £)*fl 1000- 1200°C^£ 
2) %<%^5L, 300 iJH 500°C^ -grS^Ai <#S_i& i^j TitHs^Kstep coverage)-!- ^ 

^-^^ ^Tgvg- ^^5:>£S- S^W^l 2.0 Ifl^l 2.8 ^£5. S^W. °H ^3" 

*r 1000- 1200A^?fl^ ^e^H^(22)£- o] * o^^o] ^ ot 

20% #±^r Jf-v]), 200 A 2) ^v)} ♦ #<?r*H *b ^ojcf. 

£ 21- ^*>^, #71 «§^£ ^3E# <H\i (anneal )^^|- °1 

3£ wl^^^^-Bfl^ b^^i ^elA>olc^. (2 2a)^- ^s}-a]^, ^^^^-Efl^ ^ 3 

^Afo]i=nV ( 22b)54 *fl3 #B]^el^(20)^ Al^ol -ft-A}^ S)o] , o]«l TlHH^q- 

^* ^Htr ^A}°)^(22b)3}- m #el^sl^(20)^r ^ ^ 

RTP(Rapid thermal process)^ SE^ ^ M^( furnace)^ °1 ojtf. RTP ^"d^^-S. 

*Htt 900- 1000°C^ ^SWH 10- 30sec *m^<?h N 2 Sfe NH 3 7>i £$\7] 
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c])a] ^?§-5}jl, ^"d^^S. ^l*S^r nflfe 850- 1000°C^ ^£^^1, 5- 30min 

*l#S-*h N 2 HL^ NH 3 7>i^7loflA| ^^*lrf. ^th #7l o^^^g- ^e^>^, 1000- 

1200°C¥?)1^ ^e)A>oicni-(22b)^ ?f-77))<k\ 20% ^, 200A^ ^-v\}7\ zJ-^SH 

800- lOOOA^l^ ^€ ^e]A>^l^^]-ol ^-o>oi7fl ^cf. °1 ¥^17> #^«1 ^i^l ^elA>ol 

£ 3# -S-71 ^41- A o VJ f°11 §>-ELP>i£L(24)l- ^-144iHS 

* TIMBER 2fl^(G.P)^r ^^W. -f^i, *>^>^a(24)S ^sHEl 

^A>o]^.^-(22b)4 ^3 l-el^^^(20)<Hl tflSH ^z^^ sfi^N^l ^^^> 

ol^BT-(22P)4 ^13 #5l^Sl^(20P)-i: ^tH}. °H^| -^^H^^r ^7] <^^^r -§-i5fl 

^^>7l nfl£.6fl ^^0_S, ^ ^Z}^ ^ olrf. 4^ TflolB^i^- *g 

^*fl ^sMel ^5lA>olcnV(22b)uf ^13 #Sl^S]^(20)ofl ^*g*Rr ^ 

z^g-^S *H3 #B^eJ^K22)3 ^^(recess)^* tH^^*V E£4^t 

TlMH^ sHU-i; ^ o^4. o] ^z}-^*- C\ 2 7\^: 0 2 7>^^ ta]7> 4: 6*1 ^7}i 

^ ^^^^^ m #^^S]^(22)^ ^ 
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3.3. SH^^M- ^-^M(ISP), #el^sl^^-(16P), *1]1 

€-^-(14P) ^ Bi^A>S|-^(12P)^: tf|El^*}- SHr ^MH^ 3fl€(G.P)£l 

£ 41- %^\^ , ^7) $>8€ TflojH^^- 3fl^(G.P)<=Hl -f>S, # 

^ ^-71 Ei^ ^^(12), -^-^^1^(18)21 ^S^cfl ^ 0 Vol 3 SC-l(NH 4 0H/H202/H20)^^-g- 
^}~§-*H ^ 5£^r til , ^71 tHB]^*V HiS.^^- ^ TflolB^^ ^(G.P)^ ^ 

* ^S*}^, tHHl^*> HS4°^ 711 olB^^- sfl^(G.P)^^] ^<U& ^^-(26)^ ^ 

7| ^(roughness)!- ^^^-^1^ ^ Sa^K °H , ^5^^ 750 - 950^^ ^£ 
^ 31 1~ lOslm^ 0 2 7l-^7> 7}^^, #3H§-^£| ^H^1^7> -g-o|*V ^ai 
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<22> S. I^MH*!^ S-sflAj DflSe]^^ #&)A>ol=^L 2 tfl*jH# 



<24> m. ^I3<y s£X\ ofloD- tfl«fl^n> >a^*>5a^l^: 7 i^^ 
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1] 

#7l ^^5|-^ #71 ^#^A)-oji=nV-^ ^ &) ^ 3. ^ -fj-A}^ +}^-§r^r 
*r*r ^« ^L^Rfr <&£*(|4i*l-S] TllolE^^. ^AjwV^ 



[3^*8" 2] 

i 

A\ %H1 Sl^H, #71 o^^£: 

Wl^^^#EflO] #71 #^SlA>olctf}.o. ^^^.Al^ ^23#Bflo] ^-^e)Af0lT=nl-0. 

S ^#^r>7l RTP(Rapid thermal process)^ JE^- ^( furnace) <H ^ <H 



3] 

^12 %H1 & °H, 

#71 RTPCRapid thermal process)^ 900- lOOO'C^l ^^1, 10- 30sec 

N 2 Stt NH 3 7}^ -g-^HH ^lsS^ji, #7l 3] q ^( furnace) ^^^^^r 850- 1000°C^ 
5- 30m in ^RV, N 2 SE^ NH 3 7}^g-°) 7 )o\}^ ?\*$f>}±i S-^l ti>£^l^>a) 7))o) 
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4] 

1 3^ 5] 

*fll *M fX^*] , ^7} 

^7>^ 711 ^^o^. 

6] 

*fll HItt ^15 91°]*], s&7) ^^£r 

CI 2 7>^^ o 2 y\^7\ ^€ 7fi7f -frS^ f-e}-^*} -B-^^l-S^- <?}^ ^SRr 
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